
PATENT 
Docket No. 468452000300 



CERTIFICATE OF MAILING BY "EXPRESS MAIL" » 

Express Mail Label No.: EL915578015US Date of Deposit: May !, 2003 

certify that this paper or fee is being deposited with the United States Postal Service "Express Mail Post Office to Addressee" service 
under 37 C.F.R. § 1 .10 on the date indicated above and is addressed to: Assistant Commissioner for Patents, Washington, D.C. 2023 1 . 




tewa 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the application of: 

Albert Z. ABRAM 
Serial No.: 09/719,662 
Filing Date: January 30, 2001 
For: MOUSSE COMPOSITION 



Examiner: C. Ostrup 
Group Art Unit: 1614 




DECLARATION OF RONALD HARDING 
PURSUANT TO 37 C.F.R § 1.132 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

I, Ronald Harding, M.S., declare as follows: 

1 . I am Managing Director of E-Nova Research Pty Ltd, Australia. E-Nova is a 
product research and development company engaged in the management, design and 
development of new formulations for the pharmaceutical, personal care and household 
industries. My responsibilities include strategic direction, product design, project management, 
and formulation development. From September, 1995 to November, 2000 I was Research and 
Development Manager of Soltec Research Pty Ltd, Australia. Soltec is a product research and 
development company engaged in the design and development of new formulations for the 
pharmaceutical, personal care, animal health and household industries. My responsibilities at 
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pharmaceutical, personal care, animal health and household industries. My responsibilities at 
Soltec included coordinating with manufacturing, marketing and biological functions, 
developing new single and mixed fungicide formulations, and scale up studies of granular 
formulations. Prior to that, since 1978 I worked as a formulation chemist for both SHELL 
FORSCHUNG GmbH, Germany and SHELL RESEARCH Ltd, United Kingdom. My 
responsibilities included developing a novel insecticide/polymer mix, identifying practical 
manufacturing processes, providing technical support to business functions, and processing trials 
of new formulations up to manufacturing scale in plants. 

2. I received a Master of Science in Colloid and Surface Chemistry in 1 992 from the 
University of Bristol, Avon, United Kingdom. I graduated from the Royal Society of Chemistry 
-Part II from Mid Kent College of Further and Higher Education, Chatham, United Kingdom in 
1988. I graduated from the Royal Society of Chemistry Part I from Mid Kent College of Further 
and Higher Education, Chatham, United Kingdom in 1986. I received a Higher National 
Certificate in Chemistry from Mid Kent College of Further and Higher Education, Chatham, 
United Kingdom, in 1982. . 

3. I have reviewed the specification of United States Patent Application Serial 
No. 09/719,662. I am not an inventor of the subject matter claimed. I have reviewed the 
rejections to the pending claims set forth in the Office Action mailed from the United States 
Patent and Trademark Office on November 1, 2002. I have reviewed the references cited by the 
Examiner as the subject of rejections regarding the patentability of the claimed invention. 
Specifically, I have reviewed Davis, U.S. Patent No. 5,143,717 (hereafter, "the '717 patent") and 
Woodford et al, "Bioavailability and Activity of Topical Corticosteroids from a Novel Drug 
DeHvery System, the Aerosol Quick-Break Foam", J. Pharm. ScL 66 (1) (1977). 

4. The '717 patent specification does not teach using organic solvents or cosolvents 
in amounts sufficient to solubilize the active ingredient. In Example 1, IPM is used as an 
emoHent in an amount of 3.28%, and on page 8, IPM is listed as an emolient in a range of 0.98% 
to 4.46%.' To the contrary, the present specification teaches specifically adding an organic 
cosolvent as follov^s: 
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The composition further includes an organic cosolvent. The 
organic solvent may be an ester of a fatty acid, e.g. CI 2 -CI 5 alkyl 
benzoate, a medium to long chain alcohol, an aromatic and/or alkyl 
pyrollidinone, an aromatic and/or alkyl and/or cylic ketone, an 
aromatic and/or alkyl and/or cyclic ether, substituted and/or 
unsubstituted single or multiple ring aromatic, straight chain and/or 
branched chain and/or cyclic alkane or silicone. 

The cosolvent may be present in amounts of approximately 0.25% 
to 50%, preferably 0.5% to 2.0%. Preferred organic cosolvents 
include C12-C15 alkyl benzoates (Finsolv TN) and caprylic/capric 
triglyceride (Crodamol GTCC). (Specification, paragraph bridging 
pages 5-6.) 

5. Claim 1 of the presently claimed invention requires an organic cosolvent. The 
language "the pharmaceutically active ingredient being solubilized in the composition but 
insoluble in both water and the occlusive agent" necessitates the presence of an organic 
cosolvent in an amount sufficient to solubilize the active ingredient. 

» • 

6. An organic cosolvent is not required if a pharmaceutically active ingredient is 

suspended in a composition instead of being dissolved. Thus the stipulation that the composition 
comprise an organic cosolvent is essential for the invention, and it indicates that the active 
ingredient is dissolved in the composition. Stated differently, if an active agent is soluble in 
water or an occlusive agent such as petrolatum/mineral oil, then a cosolvent would not be 
required and would not be included in the composition. 

7. The '717 Patent teaches an aerosolised antibiotic suspended in an oil in water 
emulsion. The specification teaches a suspension, specifically discussing micelles. There is no 
discussion or teaching of solvents. 

8. Solubilized active ingredients are transported across the skin faster than active 
ingredients in a particulate (solid) form. Particularly in the case of corticosteroids, insufficient 
therapeutic activity is observed if the corticosteroid is delivered to the skin as a particulate when 
typical therapeutic doses are used. 

9. Micelles are organized aggregates of surfactant molecules as explained in Colloid 
and Surface Chemistry , 4**^ Ed., Duncan Shaw submitted herewith as Appendix 1) and can form 

many shapes such as spheres, tubes, layers as aggregates, vesicles and lamella. Typically in less 
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concentrated solutions micelles form spherical aggregates or vesicles, which will are in the form 
of a dispersed phase within a continuous phase. 

10. Woodford et al teach using 2.0 g of a nonionic emulsifying wax (not "2.0g of 
non-emulsifying wax" as stated on page 4 of the Final Office Action in relation to U.S. Patent 
Application No. 09/719,662). 

11. A non-ionic emulsifying wax is a suitable foaming agent for quick break foams 
such as the topical dosage corticosteroid quick break aerosol foam specifically described by 
Woodford et al Especially in the presence of dichlorodifluoromethane and 
dichlorotetrafluoroethane, an aqueous alcohol system incorporating a non-ionic emulsifying wax 
may be used to prepare a quick break foam provided the alcohol-water ratio is between 
approximately 50:50 and 70:30. 

12. The term "wax" is not synonymous with occlusion. Wax describes general 
physical properties and physical states (See, e.g., Lenick, et al,, "Primary Ingredients" submitted 
herewith as Appendix 2). The generally accepted classification for oils, waxes and butters 
requires that the material be insoluble in water and have an appropriate physical state. An 
example of such a material is silicone wax 580 from Dow Coming. This material is insoluble in 
water, but is not occlusive as explained in the Dow Coming literature (submitted herewith as 
Appendix 3). 

13. The formulations of Woodford et al were occluded with a polyester film. Some 
sites were left nonoccluded, but these were protected by plastic to avoid the hydrating effect of 
occlusion. 

14. Woodford et al do not teach including an occlusive agent as claimed in the 
present application. Woodford et al state that the actual nonionic emulsifying wax used was 
Polarwax A31 manufactured by Croda Chemicals. Information from Croda and the Cosmetic 
and Toiletries Bench Reference reveal that this wax is a mixture of cetostearyl alcohol and a 
polyoxyethylene derivative of a sorbitan fatty acid ester (See Appendix 4, submitted herewith). 
Neither a cetostearyl alcohol nor a polyoxyethylene derivative of a sorbitan fatty acid ester are 
considered occlusive agents. A polyoxyethylene derivative of a sorbitan fatty acid ester is a 

4 Serial No. 09/719,662 

Docket No. 468452000300 

sf-1491812vl 4/28/03 12:00 PM 



medium to high HLB surfactant with good water affinity. Cetostearyl alcohol, although a long 
chain alkane, has a hydroxyl group attached at the end of the chain. This imparts significant 
polarity and hydrophilicity to the molecule. Hence, this property would allow easy transmission 
of water across a film made from this material. Although the wax (Polarwax) of Woodford et al 
is precipitated onto the skin is not occlusive. 

15. A polyester or food wrap film is often used when assessing the efficacy and 
bioavailability of an active ingredient in a composition. This type of cover provides occlusion, 
and the performance of active ingredients is normally enhanced when tested under occlusion. 
Woodford et al use a polyester film for occlusion and not just as a protective barrier. In fact, 
Woodford et al use a plastic guard to offer protection against external influences but not 
occlusion in a subsequent set of tests in the cited article. 

16. A number of commercially available products use occlusion to achieve acceptable 
performance. Two such products, Emla Cream and Nicotine patches, use occlusive techniques to 
achieve efficacy. The consumer information sheet for Emla cream (submitted herewith as 
Appendix 5) stipulates the use of such a plastic food wrap or the like over the composition after 
application for this very purpose. 

1 7. The mechanism of a quick break foam is well known. Woodford et al describe 
the accepted mechanism as follows: 

"When the foam product is discharged firom the container, the 
propellant is vaporized; the foaming agent (nonionic emulsifying 
wax) crystallized due to a loss of solubilizer (z.e., propellant) and a 
reduction in temperature to below that at which the foaming agent 
deposited. The precipitation of the wax fi-om solution produced a 
foam that collapsed on the skin as the wax redissolved at skin 
temperature". 

I hereby declare that all statements made herein of my own knowledge are true and that 

all statements made on information and belief are believed to by true; and fiirther that these 

statements were made with the knowledge that willfiil false statements and the like so made are 

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 

Code, and that such willfiil false statements may jeopardize the validity of the application, any 

patent issuing thereon, or any patent to which this verified statement is directed. 
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Date 



Ronald Harding, M.S. 
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Dr. Z proudly presents 



Primary Ingredients 



by 

Anthony J. O'Lenick, Jr., 
David C. Steinberg 
and 
Kenneth Klein 
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Conclusion 



Preface 



This book was writtcai to provide timely salient information to the formulator of personal care 
products that use fets, oils, triglycerides, waxes, butters or their surfectant derivatives in 
fonnulations. In short this definition includes most fennulators of perscMial care products. We 
have given information on many materials, including chemical data, source data, availability and 
carbon distribution data. By no means is this list exhaustive or all inclusive. It is intcoded to be 
illustrative of flie type of materials available. 

We ^icourage the reader to consider not only the oil described, but also the implication of the 
choice of oil upon performance of surfactant and other derivatives. 
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Background 

The skin and hair aie major areas vAdch oil may be applied for a beneficial efied The exact 
benefit of the oil application depcc^ds in great part upon the particular oil chosen. 

Oils that have a voy dry feel, which we clasafy as ultra light oils, find applications in sunscreen 
applications and massage oil where a non- greasy feel is very aitical to product aesthetics. This 
class of oils also finds application in aromather^y. 

Oils, Fats, WaxeSi and Butters 

The terms oils, fats, butters and waxes have been misused over the years. The historical 
definition of wax has previous been given. Butters, oils and fats are all triglycerides. Fats have a 
titer point of over 40.5 ° C, oils have a tit^ point of below 40,5 ^ C. Butters have a titer below 
40.5 ° C but above 20 * C. Oils are liquid at room tonpcrature and we now use ttiis word to 
describe any compound that is a liquid and is insoluble in water. As a result. Jojoba is lefened 
to as an oil, despite the &ct it is really a liquid wax. 

Because oils, &ts, butteis and waxes are complex mbctores of homologues of similar chemical 
structures, it is difficult to obtain a trae mdting point As the lower molecular weight fiactions 
noelt, diey act as solvents to dissolve the higher nK)Iecular weight pioducts. This results in a very 
wide melting '"range" for these compounds. For diis reason, titer point is generally determined 
on &ts, oils, waxes and butters. 
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The titer is defined as the re-solidificati(m point of the melted oil, fat butter or wax. The 
procedure is to heat the product to be tested until it is con^letely liquid, then to slowly cool with 
stirring. This is done until the temperature stays constant for 30 seconds, or begins to rise. The 
tiler point is the highest temperature indicated by this rise,* 

Triglycerides 

Triglycerides are the tri-ester of glycerin with three equivalents of organic acid. Fatty acids are 
defined as those acids having alkyl or alkylene groups being &S and higher. The reaction is as 
follows: 

CH2-OH O CH2-0C(0>R 

I II I 

CH-OH + 3 RC-OH > CH.OC(0>R + 3 1^0 

t I 

CHjOH CHi-0-C(0>R 

Glycerin Fatly Acid Triglyceride Water 



When the triglyceride is saponified to make a surfectant, such as soap, glycerin is hl^erated. 
When a wax is saponified, a fetty alcohol is liberated Has makes the type of products that can 
be made using the two types of materials quite difierent Saponification is a geneial term to 
define the chemical reaction that breaks the esto: linkage. Glycerine, produced as a by-product 
of saponification is wat^ sduble and &tty insoluble. Tbe &tty alcohol produced as a by^ 
product of the saponification of a wax is water insoluble and gaierally fetty soluble. 

Waxes Esters 

Wax esters are defined as esters of IcMig chained acids that have been reacted with long chained 
alcohols. Oth^ chemicals are called waxes if tiiey possess tactile properties similar to a true 
wax such as beeswax. Polishes are a major application area for this dass of materials. 
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Wax esters have two fatty groups. One is contained in the alcohol portion of the molecule> the 
other is in the acid group. Esters are syndiesized by tiie reaction of an organic acid with and an 
organic alcohol. Esterification is die reverse of saponification, in that ester linkages are fonned 



O 



O 



R-C-OH + R'OH 



II 

> RC-OR' + H2O 



Acid 



Alcohol 



Ester 



Water 



Not only is the fetty alcohol that is formed during saponification not water-soluble, many 
naturally occurring waxes also contain other components, like hydnx:arix)n resins, which are 
likewise water insoluble and quite inett to chemical reaction. Hiis needs to be considered when 
using these materials. 



CTFA Nomenclature 

CTFA now requires the genus and species of the plants cm- insects that produce a givm wax, oil, 
butter or fat and all products v^ch are derived Aom the various oils, &ts, butters and ^yaxes. 
Ibis is due, in part, to the European Union's use of the Latin names for ingredient listing?. This 
infcHmation is very helpful to the foimulator in understanding ^ source of the fetty portion of 
diesur&ctanL 
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A Global Organization! ^|<>r Life Sciences Industry 
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SpeciJicaHom wrUen:' These values itre not in resided for ush h) preparing specifications. Phase contact your local Oow 
Ow ning sales represenfcirive prior to writing specifications on this product. 

Tntroducti n 



IVoduct Name 




Product Family 


AlkyimethyUiloxane 


IMCl Name 


Stearoxytrimcthylsliane (and) Stearyl Alcohol 


Descriplion 


Mixture of TrimethyUitoxy Stearate and 
diearyi Ajconoi 


Benefits 


* l^ubrlcity 

* Provides water repellent, non-occluslve film 

* DctackificatioTi 


Main Application 


Skin Cream 


Use Levels 


0,5-10% 


Appearance 


Soft, semicrystalline wax 


Functionality 


C18H37 and Stearyl Alcohol 


Melting Point Avg (degree C) 


-48 


Average Molecular WeiglU 


300 


Melt Viscosity @40 degrees C (est) 


NA 


Refractive Index @7S degrees C 


NA ' 


Specific Gravity @25 degrees C 


1 



TOTAL P. 26 



0 



Polawaz provides a simple^ coixvenient and economical means of preparing emulsions 
containing high levels of electrolytes^/lonic materials. In addition^ its performance is 
unaffected by the presence of most cosmetic and pharmaceutical active ingredients, 

Polawax possesses excellent heat stability and is recommended for the preparation of creams 
and lotions which require autodaving. Polawax exhibits no loss in performance on heating 
to 150*K^ for two hours. There is only minor deterioration in colour with a 2 3% loss in 
weight and a slight hardening of the wax. 

Polawax A31. This is a special grade of Polawax developed for use in aerosols. It shows 
improved solubility in aqueous alcohol and the usual halogenated hydrocarbons aerosol 
propellants, and is therefore ideal for use in quick "breaking foams. 

Quick— breaking foams are clear, single phase systems which produce a lights collapsible 
foam when dispensed* A standard formulation contains 1 Polawax A31 in an aqueous 
alcoholic medium with a suitable solubilising propellant. 



January 1990 



The above informstion 19 based on our best knowledge Hbwover, we assume no tiabnity to anyone adopting our 
recommer^fions as they are presented entirely without guarantee. 



Croda 




Croda Surfa tants Pty Ltd PO Box 1012 Richmond North Victona 3121 AustraFia 
Tel (03) 429 4422 Telox 31733 Fax (03) 427 0327 
Sydney Offic PO Box 365 Uverpool NSW 2170 Australia 
Teleohona (02) 602 4922 Fax (02) 602 1632 




Polawax Appendix 4 



Nonionic eniulslfylrig wax 



; wax. 



Polawax GP200 - a gcaeral purpose self emulsifying 
Polawax A31 grade developed for use in aerosol quick breaking foams. ' 

Polawax NF - « general purpose self -emulsifying wax conforming to United States 
r^atiooal Formulary spedfications. 



Analytical details 


Polawax GP200 


Polawax A31 


Polawax NF 


Acid value 


1.8 max 


2.0 max 


1.0 iriax 


'Saponification value 


7.8 - 15 


7.5 - 12.5 


9.0 - 12.5 


Drop point °C 


47-52 


43 - 50 


47 - 53 



^S^ISITSJ^ -.1.^ '^^"'^ *° '^"^^ physiological tests. Copies of 
tue relevant reports are avadable on request; their conclusions are summarised here. 

LDao (oral): 

The acute lethal dose to rats was found to be greater than ISg/Tcg body weight. 

Irritant effect on rabbit skin: 

Polawax cannot be considered a primaiy.irritant. 

Irritant effect on rabbit eye mucosa: 

Polawax cannot be considered an irritant.to the ejre according t<^the CFR defmition. 
Polawax is a self bodying emulsTier which can be used to manufacture 

SS^ttTp^i^firuS?^^^^ 

cmulsifiers. h^cluding EfycerolUostear'S^^^J^^^^^ 
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Sydney Of fica PO B« 365 UvorVnTJ nIw^^^ 
Telephon© (02) 602 4922 Fox (02? 602 1632 
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Water for Irrigation, Sterile— jee Water forlrHRatidn 
Sterile VSP ■ ■ 



Water, Purified— ^ee i^rej^ Purified USP 



Carnaiiba Wax ; ; ; 

» Camauba Wax.is bbtain^il ^romtbe leav^^ of'Copeini' 
cffl cerx^rfl Mart (Fam. Palmae). • - . / ^ 

Packaging aiul fttocBgfr^Preserve m wcll<losed cont^ 
^dtlng ranije. Class n (741): bcrweea 80* and 86^ - • ' 

• refli»C«ondcnsef, add 50 mL pf a mixture of iabpropyl afcobol* and 
totw^;^:4), aod boU genUy mvtil (be wax ia compfedy: dis^hred. 
.J^<^ve 4hc flasV £c6nx:ihc condense^. add: about iiihL otplie- 
no^liihalcni TS, and immediately titrate .witJi 6.5 N alccrfibUc tStas^ 
s™W.lV<iFP?EidcyS:jtoa.fiim icddish yelk>W.c<iIoi^INOT&^-^,iK>t: 

Cal<w>te. tbiaoid vahw as. thc-pxnnbcrof mg of j»«awium hydnwade 
remured to pprtialm ttto^p^ u, i g 9fCnn1at1ba.Wax.Tbe acid 
vaJpcTOobtamedisajctUferaji W 

Sapoiitflcatfoii.vahie. (40I>— To the sohjtioa fiobi the x6st Tor Add 
MoA/c add 15.0 mLof 0;5i^aIcoboUc potassium hydroxide VS; rtBixx 
for.3:hoaR and titate the excess aUcati wjib 0.5 H hydrochloric-acid- 
VS to a ycHow-amber-cpbr. Peribmi a blaidc deietmiiuitKMi (see-Jld- 
s1dua!'Jttration.v}iod^.ppimepy (541)). Thtf saponification vahie is 
the wmmabon of tho.cater value so obtained and the Actd vd/ue -and 
It IS between 78 ajjd 95. 

^S."?t?^^ y^J^<iP})—^<^ 2.B in aa dpeippioclain or pW- 
aum dkb ovsr a .flainie: it volatilizes >vithou< &;it6zig ^ acrid odor 

^iJ-H^fi^E^*. ^^^^ ^ cxco^ 5 mg. Not more (haxi 
0^5% IS foiind; • • ■ 

Hcivy mej%iArfcrft(x/Z?(231): lO^gperg. 

Organic >JaUtile Impurities, MahodJV (467): . meets the require. 

meats. ' ' ' * . • • '• 



Emulsifying Wax 

» Emukilymg Wax is a waxy solid prepared fh>m Cetos- 
t^iyl Alcohol coniaining a polyoxycthylene derivative 
Ota fatly acid ester of sorbitan. 

Packaging and storage— Preserve in well-closed container. 
Mdting wnge (741): between 50' and 54". the following method 
being used MeU a <iuantity of the test substance slowly, whflc Stir- 
ling, imtll It raicbes a tempetatuie of 90" to 91% remove the so«voe 
"gf^^ 'v?!?'?"^^""'" ^^ molteo^ibstancwwroNwami^t^ 
8 to 10 above the expected melting point. ChiU the bulb of a euit- 
tWc thermometer (sec Thermometers (21)) 10 5', vtipe U dry, and 
^^JLu.^^^ i%l^!V^ /Af moiSrw subsiancesc that the bulb 
tscompleietycovertd^lm^ and hold UytrticaUy 

<rwc^ fn^Ae h^ttmiath^^ Hx ihe ihenhomettr si- 

9fA£ ust tube. Place the test tube In a witter bath atlCTtolP and 
allow 1/ to remain ax thai (emperaiurefor SO minutes, Raise the tem- 



perature of the bath at the rateofT per minute tO'3<r, then change to 
a rate of l" per mimjte, and note the temperature at which the first 
drop o/mclted substance leaves the thermometer. Repeat. the. detjspnh 
nation rn^ce on a freshly melted portion o/the test substance. J/.ffi c 
variation of three determinations is ISslt than take the aycrageof 
the three as the melting point. Othenvise, make two additional deter: 
mnations, and taJte the average ef the fife. 

tiydrp39l yalpfi.{4qi): bctwc<ai .I7,8 and/9^ 

lodtnV vsdiie (40 1 ) ; 'not tnote thin 3.5. 

Sapdnifidiitlon ivahte ^40 1) : . noj^ more than 14. ; 

pH (791): between 5.5^^and 7.0, in a dispersion pr^wed by heatina 
a mpcnire of 3 g of it in 1 00 mL of water to 55*. with sdrmjL followed 
by cobling'to 25°, V- . . : 



MicrpciystaUine 

» Microcrystalline Wax. is a mixture of straightTChain, 
brahched-^chaiii, knd cyclic liydrocartons,' obtained 'by 
soivtottt factioiiiBtioii'of the still bottoiii fracrtion of ft^tib- 
Iciiap suitkble^^ ■ ^ ' ■[ ■■ 

Packaging and storager^rPrescrve in tight containcre. 
W>ellnfiHt^t iCToipdicatc the name and proportion of any added 
scabilizci: T . . 

Color— Meic about JO g on a steam baih, and pour S mL of the iiouid 
inloa cjcar<;BUsSi l6- x:150*irmbacteriok>gicaltert tube: the wann,- 
melted bqojd is not dariccr.dian a sohition made by mijcing 3.8 mL of 
feme dUonde. CS and 1.2 mL of cobahoua chloride OS m a similar 
tube, the comparison of the two being made m i«aectc4 light against a; 
white background, the .^bcs.betne held direcUy against the back* 
ground, at soch an angle fli^ there is no fluorescence. " 

^felflhg tauagiEiC/aM iff .(74 1); ":A)i?tweea ;54^ and 102^ 
Connstency^* 

' Apparatus^Deictnme the cpnelstency of Microcrystalline Wax 
by nieans 'of a pcoctronkter fitted with a polished mdal h^ weigh- 
JS?^?i g «nd'havinaa;.tnincated syq^^ tapered angl&of 

=^ ;llie needier 18 tapcic^N*!^ 
shaft attBch^ iBTthe liecdle is 58 xxmj in kStifeth nnd 3.17 1^ 
n^tcr. The plunger that fits into the penetrometer and guides the path 
of ttic ncpdle weighs .47.5. d;.0.p^.g. An additional wei^t of 5Q.i: 
Q.05g i&added to the topofTthe plunger: 10: &ye a total k>ad of 100 g. 

j^ocahav^Tti^ wpx ^pctimen is cast in a biass cylinder open at 
both end^ The cylinder has aa iziside. diameter of 25.4 mm and is 3 1 .8 
mm m hei ^t.Pto oe the cyKndcr on a. (hbss plate wetted with an equal 
volume mixture of glycerin and wate^ iuicl p^ace the plaie on two 
corks. Po«ff the wax, melted a^ approximately 17* its congeal- 
tng'polht, mto the cylinder. Contnuie pouring the wax until a convex 
meniscus is formed above the cylinder Allow the roecuncn to'cobl 
for 1 hour at TOproxlmaiely 24'. Shave texccss>wix Wi the top of the 
cylinder, and remove the plaie.- With tlfc aniooth wax nirfece in the up 
position^ condition the specimen hi a water bath, at 25* for I hour. 

Airanfee the pcniBtrometcr so tbarthe wax q)ccinaeaia completely 
nvuereed m the water bath while penetration is run. Ix>wtr thcneedle 
unci the tip just touches the top surfece of the specimen. Release the 
no^le for 5. scwds, and read the depth.of penetration in tenths of 
ramimetprt. Ferform four dcicraunationa,= and calculate the ictafie 



vaIue.of the four readmgs. The consuieacy value of Microciyatamne 
rtwecn 3 and 1.00, ^ot less than 0.3 mm: and not moceman 



Wax is between : 
10,0 mm). 

nity produces no cSorilToly^^ 
or pink color is produced. : - 

An^Unlty-^Inlxoduce 35 ^ into a 250-mL acjiaratof , uJd 100 mL of 
boilmg Water, --in'd shake vigorously for 5 minutcj. t>raw off the se- 
parated Fatdr into a casserole, waslj furihcr with two SO-mL-poirioiw 
ortxjiling water, and add the washings to the eaascrole. To the pooled 
washmgii add 1 drop of phenolphthaleln TS. and boUi ihe solution 
does not acquire 0 pink color. 
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ElEMENTI PER L'lDENTIHCAZtONE Da MEDIQNALE 

Denomiriiaziohe del medkinale 

EMLA* 

Composizi no 

Un grammo di cremo conHene: 
Frmctpi attivi: 

jidocoina mg 25; prilocaina mg 25. 

Bcdp'ienti: olio di ricino idrogenoto poliossierilenato, polimero del- 
I'addo ocrilico, sodio idrossido, aequo depurata. 

Forma farmoceutica e contenuto dblle conf^zioni 

Crema per U40 esferno. 

Confezioni 

Scoiola contenente un tubefto do 5 g di crema > 2 cerotli.occlusivi. 
Scotota contenente 5 tuborti do 5 g di crema t 1 0 cerotti occlusivi. 
Scatola contenenfe un tubetto da 30 g di crema-. 

Cotegorio farmacoterapeutica 
ATC 

N01BB20 AnesteMci locoli omidi in associazione. 

Titolore dell'autorizzazione oD'immissione in commercio 

Astra FarmaceuHci S.p.A. - Via Messino, 38 - 201 54 Milano. . 

Prodotto, confezionoio e controlkito da: 

Astro Pharmaceurical Production AB - Spdertalje.(Svezia). : 

IndicGzion! ferapeuHche . /• 

Analgesia supdrftctole della cute in concomitanzo di Jnterveht} chi- 
rurgici superficioli, inserzione di catetferi 'e.v.. " ' .. ' r . 
Analgesia superficiale della mucosa genitale in concomitanzq di 
interventi chirurgici superfldaii o di anesfesta per Infiltraziono. 

INFORMAZIONI CHE DEVONO E55ERE CONOSdOTE PRIMA DEL- 
I'USODElMEWCINAlf 

Conh'oindicazioni 

Ipersensibilita agli onestetici locoli di tipo amidico o agli altri com^ 
ponenti o ollre sostanze strettomente correlo'te do 1 punfo cff vista 
chimico. 

M toemoglobinemia congenita o idiopqtica. Dermtitire otopiica. 
Controindicoto in gravidonzo, durdhte. rallattamento e nei bombl- 
nT fine o 6 mesi di et6. . ' 

Opportune precauzioni d'impiego 

EMIA* cremo non deve essere applicoto sulle ferile, sulle mucose 
genltali def bambini o sulle aree offette da dermotile a'toplca. Ouo^ 
loro fosse rtchiesto Topplicazione in prbssimitd degli occhi^ occor- 
re usare particolare coutela per il rischio dl lrritazioni corneali. 

Interazioni con aliri medicinoii ed interoztons <fi quolsiasi. oltro ge- 
nera 

EMlA^'cfema puo occentuore la forma zione di metoemoglobino in 
pozienti trottoti con oltfi forrnoci not! per indurre meloemoglobinemia 
(sulFonamidi). 

Nel coso fossa necessorio i'dpplicozione di grondi quantitd di 
EMLA* crema, occorre volutore attentomentia il rischio di tossicita 
— tlstemico-aggiuntiva nei pazien^^-gia^f>-^raftamenro-con-alt^i one- 
stetici locoli o formacf a sfruttura chimica correloto (tocoinide). 

Avverlenze speciali 

Lidocolno prHocatna attravei'saho la borriera placentore e pos- 
sano ol fcto; esse vengono escral n I lafte materno. Nolle pozienti 
ch allattano ccorre decldere se rinunciore a nutrire ol seno il 



Idttonte ed inizidre il trottomento o, viceverso, proseguire 
I'allattamento evitando la sommlnistrozione del medicinalo. 
II trottomento con EMLA* cremo deve essere evilato nei prematuri e 
nei bambini fino a 6 mesi di eta. 

Non sono not] off tti sullo copocito di guidore outoveicoli o di 

azionore macchinori. 

Tenere fuori dalla portcAa dei bannbmi. 

ISTRUZIONI NECESSARIE ECONSUETE PER UNA CORRETIA UTTUZ- 
ZA2IONE 

Dose, modo e tempo d! somministrozione 

Uso esterno. 

Cute 

Applicore sullo cute uno stroto spesso e coprire con bendoggio 
occlusivo (un opposifo cerotto d accluso a lie confezioni do 5 g). In 
generole, si roccomondo lino dose .di.cr'ema< pari o 1,Sg ogni 10 
cm^. L'opplicazione deve essere effettuoto do 1 o -3 ore'primo dell' 
intervento sullo cute. Lo cr:emo vo rimosso in concomitanzo delta 
proceduro operotivo, Teffetib anestetico perdura per al'meno un'oro. 
Procedure dermatologiche m'mori (od es. venipunturao,.ch'rurgja 
su oree ristrette): applicore circa 2.g di cremo (mezzo tube.tto dello 
confezione do 5 g) per olmeno 1 oro prima dell'intervento. 
Procedure dermatohgiche su aree eslese (od es. dermoabrosione): . 
applicore uno stroto spesso di cremo (1,5-2 g ogni 10 cm^) per* 
olmeno 2 ore prima dell'intervento. 

Bambmi di eta compresa fro 6 e ?2 rpesl': lo dose totoie non deve 
superare i 2 g su un'areo totale non superiore a 16 cm^. Applicore 
un'oro primo dello proceduro dermotologlco e coprire con 
bendoggio occlusivo. II tenipo di applicozione non. deve superare 
le 4 ore. ' " - ' / 

Mucosa ger)Hole 

Applicore su tutto I'oreo interessoto^ incluse le pliche mucosali, una 
dose voriabile do 5 a 1 0 g di cremo secondo il numero ,e Tarn- 
piezzo delle lesioni da trottare (ad es. condilomi) per circa 10 
minuti prima dell'intervento chirurgico. Nori e necessorio coprire 
con bendoggio occlusivo. L' intervento deve iniziore immediotomante 
dopo lo rimozione della cremo. 
VEDERE ISTRUZIONhPER L'USO (FIGURE 1^). 

Modalita di intervento In caso di dose eccessivo 

Ad eccezione di un coso di metoemoglobinemio (vedere Effetti in- 
desideroti] non sono stofi segnalofi oltri cosl'dt tossjicit6 sistemico. 
Neli'eventualito di intossicozione dopo applicozione di EMLA** cre- 
ma, gli effetti sistemici dovrebbero essece onologhi-o quelli indotti 
con oltre vie di somministrdzipne^ 

La tossicita degli onestetici locoli si man ifesta- con siritomi di eccito- 
zione del sistemo nervoso e, nei cosi pi 6 grovi, con depress! one 
del si sterna nervoso centrole e cordiovoscolare. I sintomi neurologic 
ci (convulsions, depressione del SNC) devono essere trottoti me- 
dlonte ossistenzo respirotoria e-'somministrazibne di 
onriconvulsivonti. 

lo metoemoglobinemio puo essere trottata con blu .di metilene inie^ 
tato lenlomente per via endovenoso. 

Del moment© che i'ossorbimento ottroverso la cute e lento, il po- 
ziente che accuso sintomf di intossicozione deve essere fenuto in 
osservozioiie per afcune ore dopo il trottamento d'emergenzo. Non 
sono sfoti riferiti cosi d\ ossunzione di EMLA** crema per via orale. 

Effetti indesiderati — — 

Le r ozioni piO cdmuni sono di corqttere locale, quoli pollore tron- 
sitorio, eritemo (arrossamento). Solo occosiondmente sono stoH 
segnoloH cost di edomo e sensozione dl bruciore all'inizio deH'op- 
plicozione. Alte dosi di prilocolno pbssdno cousore un oumento 
del livelli di metoemoglobino (^ stoto segnolato un.cosp di 
metoemoglobinemio in un bombino di tre mesi trattoto cbnf6mp^ 



roneamente con sulbnomidi ed EMLA'^^bitio). In cost molto rori, 

I'appli^ozione locole dei proporoH o bd^Pli anestetici ha causato 

reozlonl allerglche (nei cast piCi gravi shock anafllottico). 

SI INVITA IL PAZIENTE A COMUNICARE AL PROPRIO MEDICO 

QUALSIASI EFFETTO INDESIDERATO DIVERSO DA QUEUI SOPRA 

INDICATI. 



Scadenza e precaozijMper la conservozione . . . j. • .. 

Conservore 'Q; temp^^^a ombiente* Chiudere dccurotamente il 
rubetto dopo l'uso: = 

ATTENZIONE: non utiuzzare a ^AEO»ClNALE oopo u data w scadenza 

INOICATA SUUA CONFEZIONE ' - 

DATA DELL'ULTIAAA REVISIONE DEL PRESENTE DOCUMENTO DA 
PARTE DEL MINISTERO DELLA SANITA: 1 2.02.97. 



ISTRUZIONI PER L'USO 




Figura 1 Rgura2 

Applicare uno spesso strato di crema (1 ;5-2>5 g) in Prelavore un cerotto per il bendaggio protettivo e 

corrtspondenza del sito da trattare. rimuovera la parte centrold. 





FiguraS 

Rimuovere la restante carta di supporto dal bordo del cerot- 
to. L'oro di applfcazione puo es&ere annotata dlrenamente 
sul bendoggio. 

EMLA** deve essere oppllc ato almeno un'ora prima dell'in' 
tervenio: Pdppltcazione pofrebbe continuare per numerose 
ore senzQ perdilo di eFFicacio. 




Figura 6 

Rimuovere il bendaggio proleltlvo, ellmlnare la crema e pulire 
tl da iroHore. La duroto deU'efferto onesretico e di almeno 
un'ora dopo lo rimozione del bendaggio. 



ASTRA A5lra Farmoceutic'i S.p.A., Milono 
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Consumer Medicine Information Consum r Medicine Information << eMt:A > > ® Cream Prilocaine 2.6%, 
lignocaine 2.5%. Cream What is in this leaflet 

This leaflet answers some of the common questions people ask about << EMLA>> Cream. It does not 
contain all the Information that is known about << EMLA>> Cream. 



It does not take the place of talking to your doctor or pharmacist. 

All medicines have risks and benefits. Your doctor will have weighed the risks of you taking << EMLA>> 
Cream against the benefits they expect it will have for you. 

If you have any concerns about taking this medicine, ask your doctor or pharmacist. 

Keep this leaflet with the medicine. You may need to read it again. 
What << EMLj\>> Cream is used for 

<< EMLA>> Cream is used as a local anaesthetic (I.e. for pain relief) on the skin prior to procedures. 

These procedures may include taking blood samples, skin grafting, cleaning leg ulcers or inserting 

intravenous catheters. 

How << EMLA>> Cream works 

<< EMLA>> is a mixture of two local anaesthetics, lignocaine and prilocaine. 

These local anaesthetics are combined with special agents which allow the products to pass through the 
skin. Once through the skin the numbing effect they produce allows minor surgical procedures to be done 
without you feeling any pain. However you may still experience sensations such as pressure and touch in 
this area. 

<< EMLA>> Cream is not addictive. 

Before you use << EMLA>> Cream When you must not use it 

Do not use <<. EMLA>> Cream on areas with an infection, skin rash, cuts, grazes or other open wounds, 
with the exception of leg ulcers. If any of these problems are present, check with your doctor or pharmacist 
before using << EMLA>> Cream. 

If you are going to have a vaccine, tell the doctor or nurse that you have used <<. EMLA>> . They can 
ensure that the specific vaccine you are to receive can be used together with << EMl-A.> > . 

Do not use << EMI_A>> Cream on pre-term newbom infants. 

Do not use <:< EMI-A>> Cream near the eyes, as it may cause some irritation. If <<. EMLA>> does 
accidentally gef ihto your eyes, immediately rinse them with large amoiihfs of luke warm water and contact 
your doctor or pharmacist. 

<< EMI-A^> Cream should not be applied inside the ear to the eardrum. 

If you are pregnant or breast-feeding you should always be very careful with the use of medicines. .< < 
EMLA>^ has not been shown to have any harmful effects in these situations. Even so, you should always 
check with your doctor before using any medicine during pregnancy or breast-feeding. 

Do not use after the use by (expiry) date printed on the pack. It may have no effect at all, or worse, an 
entirely unexpected effect if you use it after the expiry date. 

Do not use << EMLA>>. if the packaging is tom or shows signs of tampering. 

Do not use it to treat any other complaints unless your doctor says it is safe. 
Before you start to use it You must tell your doctor or pharmacist about any of these: 

Allergies you have to any: 



Ingredients listed at the end of this leaflet 

Local anaesthetic, for example those used at the dentist 
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Adhesives or sticking plasters. 



If you have an allergic reaction, you may get a skin rash, hay fever or an asthma attack. 



Any of these medical conditions: 



dermatitis 

methaemoglobinaemia. 



It may not be safe for you to use << EML A>> Cream if you have either of these conditions. 

Care should be taken when applying << EMLA >> Cream to patients v^/ith Atopic dermatitis. A shorter 
application time, 15-30 minutes, may be sufficient. When mollusca are removed from the skin in children with 
atopic dermatitis, a 30 minutes application time is recommended. 

Taking other medicines Tell your doctor or pharmacist if you are taking any other medicines, including: 
a sulphonamide antibiotic e.g. co-trimoxazole 

medicines that you buy at your pharmacy, supermarket or health food shop. 



These medicines may affect the way << EMLA >> works. 
Using << EMLA» Cream How to use it 

Be sure to follow the instructions In the pack on how to apply << EML A>> Cream carefully. 

Apply a thick layer of << EMLA» Cream to the skin under an airtight dressing such as Tegaderm® or 
plastic food wrap. 
On skin: 

Adults: For minor skin procedures (e.g. needle insertion and surgical treatment) apply approximately /2 tube 
(2 g) for a minimum of 1 hour, maximum 5 hours. For larger procedures (e.g. skin grafting) apply 1.5-2 g/10 
cm2 for a minimum of 2 houra, maximum 5 hours. 

Children: Minor skin procedures (e.g. needle insertion and surgical treatment), apply approximately 1 
g/10cm2, application time approximately 1 hour. 

Neonates under the age of 3 months: Apply up to 1 g of Cream on a skin area no larger than 10 cm2. 

Infants between 3 and 1 1 months of age: Apply up to 2 g of Cream on a total skin area of no larger than 20 
cm2. Application time approximately 1 hour and not more than 4 hours. 

Children between 1-5 years: Apply up to 10 g of Cream on a skin area no larger than 100 cm3. 

Children between 6-1 1 years: Apply up to 20 g of Cream on a total skin area no larger than 200 cm2. 
Leg ulcere: 

Leg ulcers in adults: Apply a thick layer of Cream approximately 1-2 g/10 cm2 up to a total of 10 g to the leg 
ulcer. Cover with an air-tight dressing. The application time should be at least 30 minutes, but up to 60 
minutes may improve the anaesthesia further. Cleansing should start without delay after the removal of the 
Cream. Remove the Cream with cotton gauze. 

-Things you must-do 

Remember to apply << £MLA >> on intact skin at least one hour before your procedure is due. For leg 
ulcers remember to apply << EMLA >> 30 minutes before your ulcer is due to be cleaned. Tell your doctor 
exactly when you put << EI\4L A>> on. If you do not. the procedure may hurt more than It would otherwise. 
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If you are using << EML A>> on leg ulcers, only use the tube once. Throw out any cream left in the tube 
after use. 

Things to be careful of 

Do not use << EhALA >> Crearn on leg ulcers for longer than 2 nnonths without checking with your doctor 
or pharmacist. 

Make sure the dressing covering the Cream is finmly fixed, especially on young children. If << EMI_A>> is 
not covered carefully it may not work effectively. 
If you forget lo use it 

Apply << EMLA >> as soon as you realise, if it is less than one hour until you are supposed to have the 
procedure. Tell your doctor exactly when you put << EMLA>>; on and they will decide when the procedure 
can take place. 
Overdose 

With the recommended doses of << EML A>> , no toxic effects have been reported. However, if you use 
too much << EMLA >> you will probably feel nervous, dizzy, have blurred vision and shaky hands. 

Telephone your doctor or the National Poisons and Hazardous Chemicals Information Centre (Ph: 0800 
POISON or 0800 764 766) or go to Accident and Emergency at your nearest hospital immediately If you think 
that you or anyone else may have taken too much << EMLA>> Cream. Even if there are no signs of 
discomfort or poisoning. 
Side effects 

Tell your doctor or phamriacist as soon as possible if you do not feel well while you are using << EMLA> > . 

A mild reaction (paleness or redness of the skin, slight puffiness, initial buming or itching) may occur on the 
area on which « EML A>> Cream is used. These are normal reactions to the anaesthetics and will 
disappear in a short while without any measures being needed. 

If any of the following happen, remove << EMLA>> and tell your doctor immediately or go to Accident and 
Emergency at your nearest hospital: 

a rash at a spot where << EMLA >> is not being used 

difficulty with breathing. 



If you have them, you may have a serious (allergic) reaction to << EMLA >> . You may need urgent 
medical attention or hospitalisation. These side effects are very rare. 

Some people may get other side effects while taking << EMLA>>: . 

Important: This leaflet alerts you to some,of the situations when you should call your doctor. Other situations, 
which cannot be predicted, may arise. Nothing in this leaflet should stop you from calling your doctor or 
phamnacist with any questions or concems you have about using << EMLA >> . 
After using it Storage 

Keep your cream in the pack until it is time to use it. 

If you squeeze << EML^ >> out of the tube It will not keep well. 

Keep It in a cool dry place where the temperature stays below SO^C. Do not let it freeze. 

Do not store it or any other medicine in the bathroom or near a sink. 

Heat and dampness can destroy some medicines. 

Keep it where young children cannot reach it A locked cupboard at least one-and-e-half metres above the 
ground is a good place to store medicines. 

Do not leave It in the car on hot days. 
Disposal 

Ask your pharmacist-what-to-do-with-any « EMLA^S: you have left over if your doctortells-yovrto^top — 
using It. or you find that it has expired. 
Product description 

<< EMLA >> Cream contains the active ingredients lighocaine 25 mg/g and prilocaino 25 mg/g, plus; 
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carboxypolymethylene 
polyoxyl hydrogenated castor oil 
sodium hydroxide 
purified water. 



<< EMLA>> Cream 

5 X 5 g tubes (with 10 dressings) or 30 g tube. 
Marketed by: 
AstraZeneca Limited 
P O Box 1301, Auckland. 

Ph: (09) 623 6300 or 0800 363 200. 

Trademarks herein are property of the AstraZeneca group. 

Dated 19 March 2003 
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PATENT APPLICATION 



1991 

' . IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



* Attorney Ref. No.: RC-572A 
* 

* Group Art Unit: 152 
* 

* Examiner: Webman 
* 

* 



n re application of: 

RICHARD C. DAVIS 

Serial No.: 07/388,735 

Filed: August 2, 1989 

For: BURN FOAM AND DELIVERY 
SYSTEM 



RECEiVED 
'AUG 2 6 loot 
GROUP 150 



RULE 132 DECLARATION OF INVENTOR AS TO 
LONG FELT NEED AND AS TO EXPERIMENTS SUPPORTING 
APPLICANT'S ASSERTION THAT HIS FOAM HAS A MICELLE 
STRUCTURE WHICH IS STABILIZED BY A BIPOLAR 
ANTIBIOTIC HAVING A LINEAR STRUCTURE WITH ONE 
END BEING MORE HYDROPHILIC THAN THE OTHER 

Honorable Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 

Sir: 

I, Richard C. Davis, am the inventor in the above 
identified application. At a July 10, 1991 interview with the 
Examiner I mentioned there was a long felt need for my product and 
that others had tried to achieve my results. Further, I mentioned 
that my foam has a micelle structure that is stabilized by a 
bipolar antibiotic component. The Examiner asked at the interview 
that I file a declaration in support of these comments. This 
declaration is filed for that purpose. 

My experience with my inventive foam began in the summer 
of 1984 when I was at Brook Army Hospital working with burn 
patients while in the Navy. I determined that there was a 
significant need for a water soluble product for treating burns 
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because the main product used at that time, silver sulfadiazine 
cream was difficult and painful for a patient to apply but was 
even more difficult and more painful for the patient to remove in 
that it was not water soluble. I contacted Marion Laboratories, 
which supplied the silver sulfadiazine cream we were using, and 
was told that Marion had spent years and millions of dollars 
attempting to develop a water soluble product containing silver 
sulfadiazine. It was told to me over the phone, by a gentleman 
whose name I cannot remember, that silver ^suT'fMiaTzTn^ a 
molecular entity, is biphasic having a hydrophilic end and a 
hydrophobic end. Because of this, I was told, it was impossible 
to get the chemical to dissolve in either a lipid solution solvent 
or in water. Sometime after that, I conceived the idea of trying 
to place the antibiotic (silver sulfadiazine) in a foam having a 
micellar-like bubble structure. After some minimal 

experimentation, I achieved some success by using greater than 50% 
water by weight in combination with one percent silver 
sulfadiazine and other components as are listed in my patent 
application. Although my experiments were originally intended 
only to produce a water-soluble foam, I was amazed at the 
stability of the foam I invented. In this regard, in order to 
determine the stability of the silver sulfadiazine molecule within 
the delivery foam, I developed multiple clinical experiments as 
follows: 

The first experiment was to place my foam in an air 
conditioned room that was cooled to 65 degrees. I allowed the 
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foam to remain there for at least 24 hours- The foam showed no 
degradation, minimal desiccation, no leaching, no bleeding and no 
collapse over this 24 hour period. 

In the second experiment I placed the foam into an 
extremely warm and humid environment, which was an indoor jacuzzi 
I left on steaming at 105 degrees for a period of 24 hours. Again 
there was no degradation of the foam cap, minimal desiccation, no 
leaching, no bleeding, and no collapse of a central bubble core. 

In addition to these extreme experiments, I conducted 
multiple experiments at room temperature and normal humidity 
conditions and have achieved the same experimental results 100% 
of the time. 

In order to verify the structure of my foam, I added a 
water soluble aniline dye to a slurry for making my foam prior to 
aerosol ization and then produced a foam therewith, which I 
examined using a polarized lens under a lighted microscope. Using 
the microscope I observed a high degree of material in peripheral 
aspects of the bubbles of the foam and that none of the material 
had invaded the interior surface of the bubble. This indicated 
to me that I had in fact achieved a stable micellar structure with 
the silver sulfadiazine molecules, used as a "lock and key 
mechanism", being oriented perpendicularly (radially) throughout 
the very small bubble membranes with the water soluble ends 
thereof directed outwardly. I carried this analysis further 
applying thermodynamics to my aerosol structures. In this regard 
aerosol foams typically should collapse under varying conditions 



of vapor pressure, temperature, humidity, solubility, pH and other 
factors; however, I have not observed this collapse, which 
typically occurs in other bubble aerosol systems, in my foam. 
From my dye experiment, I could see that a lipid soluble aerosol 
was confined in a space (bubble cavity) surrounded by a water 
soluble matrix. I could see from the experiment that the silver 
sulfadiazine acted as a "lock and key mechanism" by providing less 
random motion of the material which constituted the membrane of 
the bubble. In other words, the silver sulfadiazine appears to 
control the entropy of the system. If this were true, I reasoned, 
the addition of a small amount of water as a percentage by weight 
would cause an immediate collapse of my bubble structure due to 
the addition of hygroscopic pressure that would be produced. by the 
additional water. In order to confirm this, I added a small 
amount of additional water and observed that this caused the 
bubble structure to disintegrate rapidly. I concluded from this 
that entropy was a factor in the stability of the 
microarchitecture of the bubble itself. By utilizing the "lock 
and key mechanism" of the silver sulfadiazine molecule, a linear, 
relatively straight, chain entity with a water soluble end and a 
lipid soluble end to provide a coupling at the gas/oil/water 
suspension interface (the wall of the bubble) and to reduce the 
mobility of those substances at that point, the stability of the 
foam has been experimentally observed to increase tremendously. 
This "locking" by the silver sulfadiazine molecule reduces the 
mobility of other substances at. that point and therefore maintains 



the integrity of the surface of the bubbles, i.e. the formation 
of stable bubbles. The fact that all of the thermodynamic factors 
contributing to bubble structure, that is, internal pressure of 
gas, external hygroscopic pressure of water and oil suspension, 
balance themselves very accurately in my foam to produce a stable 
bubble which does not expand after its initial expansion from the 
aerosol also lends support to my observation that there is a 
reduced molecular movement at the walls of the bubble. This, in 
turn, supports my position that my micellar foam has a reduced 
system entropy thereby creating a more stable oil-in-water 
slurry/gas propellant interface. This hypothesis was tested by 
using a 0.5% concentration of the silver sulfadiazine concentrated 
in my foam preparation and comparing the stability and solubility 
to my foam having the usual 1.0% mixture. The 1/2 percent 
compound was observed to be far less stable and required more 
water for bubble collapse to occur than did the one percent 
mixture . 

Again these tests were conducted similarly to those 
mentioned on pages 2 and 3 of this declaration. 

'Finally, it is important that the materials within the 
water and oil suspension not be soluble in the propellant gas. 
otherwise, the entropy reduction provided by the silver 
sulfadiazine would be overcome by a propensity of the propellant 
material to dissolve into the oil and water suspension. This 
would, again, produce what is seen in other aerosol foams of 
similar nature. That is, it would cause my foam to collapse, 
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disorganize, leach, or bleed. This would occur principally since 
water would be separated from the oil and water suspension as the 
propellant dissolved into the matrix of the foam itself. 

I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under section 1001 of the Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 
thereon. 

Richard C. Davis 
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FIRST RULE 131 DECLARATION BY RICHARD C> DAVIS 

OF PRIOR INVENTION IN THE UNITED STATES TO 
OVERCOME THAU (4,981,677) CITED BY THE EXAMINER 



Hon. Commissioner of Patents 

and Trademarks 
Washington, D. C, 20231 

Sir: 

I, Richard C. Davis, am the named inventor in the above 
identified application. 

This declaration is to establish completion of the 
invention of this application in the United States at a date prior 
to September 23, 1987, which is the effective date of Patent 
4,981,677, cited by the Examiner. 



invention described in this application to practice prior to 
September 23, 1987 and as support thereof I attach the following 
documents : 



I hereby declare that I conceived and reduced the 
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1. A copy of a document entitled DRAFT PATENT 
BACKGROUND FOR SILVAFOAM, which I prepared prior to 
September 23, 1987. 

2. A copy of a document entitled CLINICAL PROTOCOL FOR 
IN VITRO EVALUATION OF 1% SULFADIAZINE IN A NEW 

DOSAGE FORM FOAM, again which I prepared prior to 

September 23, 1987. 

3. A copy of a document entitled DERMA-FOAM CLINICAL 
PROTOCOL BY : RI CHARD C . DAVIS JR . M . D . { date 
deleted). 

4. Copies of two letters dated prior to September 23, 
1987 (dates deleted) from AC Group to me. 

The original of document 3 includes a date prior to 
September 23, 1987; however, this date has been blanked out as is 
allowed by MPEP Section 715.07. 

Document 1 contains my description of the invention of 
this application which I prepared prior to Septemebr 23, 1987, It 
should be noted that under the heading "MANUFACTURING" this 
document states that I had made the product. I am sure this 
document predates September 23, 1987 because the enclosed dated 
letters (dates blanked) provide me, with a frame of time. 

Documents 2 and 3 are my descriptions of a protocol to 
be followed in testing my invention. Document 3 is dated on its 
face prior to September 23, 1987. 
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I actually reduced the invention described in document 
1 to practice and ran tests with it prior to September 23, 1987, 



own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize 
the validity of the application or any paterUt issuing thereon. 



I hereby declare that all statements made herein of my 
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DRAFT PATENT BACKGROUND 
FOR SILVAFOAM 



This is to introduce a newly developed' product - Silvafoam. The 
product's inventor is Dr. Richard C. Davis Jr. M.D. Silvafoam, as it is 
called, is an extrapolation of an earlier product - Silvadene which is 
produced by Marion Labs under US Patent 3,7 61,590 which expired May 17, 
1987. Silvadene is a white thick cream used exclusively in the treatment 
of burns and abrasions. The product is one of the safest and most 
efficacious topical pharmaceuticals ever developed. It is stable and has 
a wide antimicrobial activity spectrum. 

Silvadene is a compound composed of 9 substances. They .are all 
readily available and none is exotic. The only active ingredient in the 
compound is Silver Sulfadiazine, a white crystalline powder antibiotic, 
which is very effective in the prevention of infection of injuries to 
the skin ie. burns and abrasions, especially Pseudomonas strains. 

Despite its published literature and its patent claims to the 
contrary, Silvadene is .both difficult and painful to apply. Because the 
Silvadene compound is very poorly water-soluble. It is even more 
difficult and painful to remove. 

A burn is the most traumatic and severe injury that the human body 
can sustain and still survive. The major problem is that if the burn 
itself does not kill you, the infection that follows might. A burn 
removes the upper protective layers of the dermis and epidermis as well 
as disrupting the immunological barriers to infection. It retards 
regrowth of normal skin and promotes collagen formation which leads to 
scarring. 

For the past 20 odd years Silvadene has been widely used as the 
medical treatment of choice worldwide for the treatment of burns to 
prevent infections. It has worked well but the following clinical 
problems are associated with it; 



Silvafoam is a newly developed agent which is superior to Silvadene 
in ALL of these categories. 

The new product is called Silvafoam. It is the first successfully 
foamed antibiotic compound ever made. Although foamed Silvadene was 
suggested in the Silvadene patent, no one has ever been able to" 
successfully produce such a product until now. And as will be seen this 



1. Time consuming application and removal, 

2. Difficult application and removal, 

3. Odor 

4. Painful application and removal, 

5. Excessive product waste and expense. 
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is no small feat. Silvafoam is a mixture of 11 ^^^^f "f l^"^^' /entagS^bJ 
are currently used in Silvadene. They are presented xn percentages Dy 
weight/ and the preferred embodiment of each xs shown, 

1. Silver Sulfadiazine 

2. White petrolatum 

3. Stearyl alcohol 

4. Isopropyl myristate 

5. Sorbitan monocleate 

6. Polyoxyl 40 stearate 

7. Propylene glycol 

8 . Water 

9 . Methylparaben 

10. Propane 

11. Isobutane 



The only active ingredient in each mxxture xs the Sxlver 
Sulfadiazine component. The only additional components ^^^^^^^^J^^^'^^ts 
Silvafoam are the inactive, aliphatic, ^ydrooarbon, gaseous prop^^ 
which aerosolize the mixture and stabilize the foam's ^^^P^f ^^J^^ 
architecture. But there is the addition of a ^^^^^^^^/^^^^^ ^ • ^af 
excess of the Silvadene product which wxll prove to be ^^^^^^^^^^^^ 
importance further in this discussion. The other major change xs the 
method of packaging. 

FOAMS 

A foam is not a simple structure. Each compound which is foamed 
must be able to sustain certain physical characteristics "^der the 
stress of forming a very thin curved surface containing ^"^^^"^^^^^^ 
gaseous substance which dynamically interacts with the external gaseous 
environment and the atmospheric pressures encountered, ^he film surface 
is exposed to osmotic pressures, diffusion gradients, pH f ^"^^^"^^^^^^3 
temperature differences, and humidity. differences These f^long with the 
physical environmental stresses temperature, air flow, humidity, ana 
others, will give each foam compound many of ^ts characteristics^ The 
chemistry of a foamed compound itself is also critical. Most foams worK 
best when the compound is a suspension of water soluble and ^ater 
insoluble components; a fact of great importance m the new product. 

The chemical structure of Silver Sulfadiazine is such that the 
molecule tends to be linear rather than globular. One end is more 
hydrophyllic (water-loving) than the other. This fact makes it a 
"Llubly polar" substance, with one end tending to be ^^^er soluble the 
other being virtually. insoluble in water. The overall effect is that the 
compound il clinically poorly water soluble. A fact worth noting. 



After much research and great expense, a formula and method of 
producing a stable foam with sustained antimicrobial activity and 
requisite application and solubility characteristics was produced. But a 
discussion of Micelle structure is now necessary. 

MICELLES 

A micelle is the fundamental structure of all living things. 
Basically a micelle is a hollow chamber surrounded by a surface (film, 
membrane, etc.) which utilizes physiochemical and electrochemical 
differences between the internal and external environments to create a 
stable architecture, facilitate transport of substances across the 
membrane, and many other cdmplex functions. Picture a micelle like an 
inflated basketball, with the rubber skin acting like cell's membrane. 
Each living cell in our body is a micelle. Each is a dynamic little, 
hollow factory, specializing in some unique task for which it is 
designed. The big difference is that basketballs have air both on the 
inside and the outside of the skin which separates them. And good 
basketballs don't leak. Micelles, on the other hand, have a membrane 
which has little pores all over it designed for controlled leakage, both 
into and out of the cell. 

The molecules which make up the membrane layer of micelles, tend to 
be linear in their geometry. Think of them like a wooden match having 
one end with a tail, the other with a head. Imagine that the thickness 
of the cell membrane is composed of an array of millions of these 
matches (molecules) all aligned and stuck together perpendicularly with 
their "heads" at one end on the outer surface facing away from the 
hollow chamber inside, and their "tails" at the other end pointing down 
into the hollow chamber. The interiors of most cells are || Hydrophobic " , 
meaning they are water-hating. This means that the "tails" of the 
molecules which make up this membrane layer, contain fat-soluble 
compounds which do not mix well with water. The exterior surface 
("heads") of the molecules contain "Hydrophyllic" or water-lovmg 
compounds which dissolve easily in water. The micelle membrane then acts 
like a barrier separating water-loving and water-hating environments and 
the complex chemical reactions which take place in both. 

The chemical constituents of the Silvafoam mixture, combined with 
an appropriate amount of surface water, balanced by an appropriate 
internal (propellent) gas, mixed properly, at appropriate temperatures, 
and pressures will allow for the formation of an architecture we ^ 
commonly refer to as a "foam". Since the Silvadene mixture contains both 
hydrophyllic and hydrophobic components, it was recognized that if the 
proper balance could be found, it may be possible to, in essence, allow 
each bubble in the foam to form a stable micelle. 

SILVAFOAM ARCHITECTURE 

In order to be a commercial success, the search- began for the 
proper combination of ingredients and processes which would allow the 
foam product to meet all of the following criteria; 



1. It had to be inexpensive. 



2. It had to 'have inactive ingredients except the antibiotic, 
which did not react with the other components. 

3. It had to have pre-existing FDA approval of all components, 

4. It had to be stable at the clinical level, _ 

5. It had to have at least the same antimicrobial activity, ana be 
no more toxic than Silvadene, 

6. It had to be environmentally safe, 

7. It had to be painless in application, 

8. The bubble architecture had to have the water soluble portion 
on the outside, and the fat soluble portion of the compound on 
the inside-. ■ 

9. It had to be resistant to desiccation. 

10. It had to be easily removable with water, 

11. The bubble size had to be correct. 

The product as it now exists meets all of these criteria. 

MANUFACTURING 

It is amazing how simple the manufacture of the foam product 
actually turned out to be. Using the existing process for the making ot 
Silvadene, (see Silvadene patent) and by changing the ingredients to tne 
above percentages, stirring them together, heating them to 75 degrees 
and filling them into the aerosol cans at 35 pounds per square inch 
pressure using A-46 (85% propane and 15% isobutane) as the propellent; 
the foam product is formed. The secret is the use of the A-46 which acts 
to stabilize the bubble's interior and hold all of the Silver 
Sulfadiazine molecules' "tails" in place, along with the other foam 
components. The other secret is the use of a judicious amount of water 
which holds the "heads" of the molecules together, and allows for the 
entire foam to become clinically water soluble. 



FUTURE EMBODIMENTS 
This product has many applications .for future EMBODIMENTS: 

1. Over-the-counter preparations using non-prescription 
antibiotics like neosporin, bacitracin, neomycin, and others. 

2. Addition of analgesics like Xylocaine, Benzocaine, and others 

3. Addition of enzymes like collagenase, lipase, elastase, etc. 

4. Addition of steroid preparations like hydrocortisone, etc. 

5. Addition of vitamins like A, E, B, etc. 

6. Addition of hormones like growth hormone etc. 

7. Addition of cof actors like biotin. 

8. Addition of emollients like Aloe, Lanolin, and others. 

9. Addition of Immunologic Agents, immunoglobulins, vaccines, et 



CLAIMS 



The claims section should be pretty straight-forward. 
1. This is the first successfully foamed antibiotic. 



2. This is the first stable foam of Silver Sulfadiazine. 

3. It is inexpensive, painless, and spreads faster than a cream, 
4 It is easier to use than bulky cream products. 

5. There is no product waste with the foam. 

6. The foam is clinically water soluble, washes off instantly, 
does not stain the skin, nor does it have a foul odor. 

7. It is equally efficacious, providing the same broad 
antimicrobial spectrum as does Silvadene. 

8. It has no more toxicity than does Silvadene. 

9. It uses readily available materials, standard foam processing 
technology, and requires no special handling, refrigeration, 
or other precautions. 
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